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MEPINHWH: H amokatdotaon tou otdPatog He epgU-
TeUpata empBdMel TV katd TePITOOEIC aU&non eMelp-
HATIKWV PaVTIAKWV aKPOAOPIWV pe peBASoUG TIpoeupu-
TEUPATIKAG XEIPOUPYIKAG, HETAEU TwV OTTOIwY CUYKATEAE-
yovtal Ta ootikd pooxeupatd. Autd eival moikiAng mpo-
€h\euong, dmwg autovevr, aMoyevr), Eevopooxelpata kal
ouvBetikd. "Exouv avarmuxBel didpopeg Texvikég yia Ty
ToToB€tnor| Toug, OTwG N anokatdotaon yWdbwv e év-
Beta kai emévOeta ootikd HOOXeUPATa, eve) Ol SOTPIEG
BEoeig, otV TEPATTWON TWV AUTOYEVWV OOTIKWY HOOXEU-
pdtwv, eival eite evOOOTONATIKES efte eEwotopatikég. Ku-
plol mapdyovteg agloAdynong NG KataMnAdtntag kai
avWTePATNTAG TNG MIAG €vavl TwV UTIOAOMWY TEXVIKWY,
arotelolv o Babudq peteyxelpnTikrg amoppd@nonGTou
HOOXEUNATOG, TO TEAKO KEPOOG 0 UYPOG Kal VP0G TNG
TIPOG arMoKatdoTacnh QAawviaknG akpoloiag, o Babudg
kal n Paputnta twv emmoKk®y, Kabwg Kal To TocooTd
empiwong twv epguteupdtwy mou Ba TomobetnBolv oto
£€0apd¢ Touc. ‘Exouv mpaypatomoindel KAVIKEG JEAETEG,
TO00 TIPOOTTUKEG GO0 KAl AVAOPOUIKEG, OI OTTOfEG ETTIXEI-
POUV T oUyKPION, APevos Pev Twv dIapdpwy TEXVIKWY
TIPOEPPUTEUNATIKIG XEIPOUPYIKAG, AMA KAl TwV HOOXEU-
pdtwv petall Toug. 2KomdG NG Tapodoag avaokdnong
anoteAel N ouUMoVR, N KITIKK) agloAdynon twv Sedopévwy
TIoU avakyrouy and TG mpoavagepBeioeg YehEteg, pe
amnWTeEPO OTAXO T OUYKPION TWV AUTOYEVWY eVOETWY Kal
EMEVOETWY OOTIKWY HOOXEUPATWY e dMeg peBodoug,
kaBwe kal pe dGMou eidouc ootikd pooxeUpata.

AEZEIZ KAEIAIA: Atpogikr yvdBog, epgutelpata, €vBeta,
€MEVOETA, OOTIKA POOXEUPATA, TIPOEPQPUTEUNATIKY XEl-

pOoUPYIKA

SUMMARY: Surgical ridge augmentation is often a pre-
requisite for rendering the implant restoration of severely
absorbed maxillae and mandible possible. Bone grafting,
either with autogenous, allografts, xenografts or synthetic
grafts, remains one of the most widely-applied surgical
approach. Onlay and inlay bone grafting techniques have
been developed along with other more or less invasive
procedures, while both intraoral and extraoral donor
sites for autogenous bone grafts are used. Comparison
among the various ridge augmentation procedures and
bone grafts is based on the following criteria: the surface
postsurgical resorption of the bone graft, the average
bone gain both in the horizontal and vertical dimension,
the complication rate and the implants' survival and suc-
cess. Clinical studies were conducted either in a prospec-
tive or a retrospective manner, so as to compare the de-
veloped surgical procedures for ridge augmentation and
the various bone grafts. The objective of the present re-
view is the collection and the critical evaluation of the
findings of the above-mentioned studies. The final aim is
to compare and contrast the autogenous inlay and onlay
bone grafts with the other surgical procedures and the
non-autogenous bone grafts in the field of pre-implant

surgery.

KEY WORDS: Absorbed ridge, bone grafts, implants, inlay
grafts, onlay grafts, pre-implant surgery
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EIZAIQrH

H avaxkdhuyin twv 0oTeoevowAToUpEVWY OSOVTIKWY |-
euteupdtwy and tov Branemark to 1952, emépepe ai-
Aayry otn @iAoocogia TG emavopBwTikig 0dovTIATPIKAG.
Ta odovtikd epeutedata, Petd amd Sekastieg eI0ayw-
yAG Toug otnv KAIKA TTRdEN pe au&avdpevoug pubpoug,
avtaywviCoval TAéoV TIG OUPBATIKEG akivnTEG KAl KIVITTEG
odovuatpikég Mpoobéoelg. Ta mocootd tomobétnong
Toug ayyiCouv to 91,7%, ev avtiotoxa ta mocootd to-
TIOBETNONG KIVNTWV KAl akivtwv TpoaBéoewy kupaivov-
tai oto 81,3%. Avagopikd pe TV empiwor| Toug ouykpl-
TIKG e TIG oUPPatIkEG TTPOOBETEIG, avadpONIKEG HENETEG
Kal JEAETEG TUTTOU KOOPTWY aTETUXav va katadeifouv
1600 PeyaAitepa, 600 Kal PIKPGTERd TTOo0OTd emiBiw-
onG tou evog évavt tou dMou (Kim kai ouv. 2014).
Anapaftnn mpoindbeon, wotdoo, yia Ty TomobEtnon
odoVIIKWV el@uTEUPdTWY amoteAel n Umapén ikavou
oaotikoy urtodBpou. Q¢ emapkég ootikd undBabpo opi-
Cetal utd TToU ETMITPETIEN TNV TOTIOBETNON TOU EUQUTED-
patog ikavou téoo og MAAToG (Touhdxiotov 4 xIA.) 6oo
kal og UPog (4 pe 8 xiA.) (Motamedian kar ouv. 2016).
Mo ouykekpipéva, AappBdvovtac wg mapddelyua tny me-
PIwon PIag atpo@Ikrg Katw yvdbou, amarteftar eAdxi-
oto UPog 5-6 xiNootwv Tévw amd tov mépo tou Kdtw
®arviakol Nelpou, mpokelipévou va diacgahioBoulv
agidAoya mooootd emtuxiag kal empinwong Twv epeu-
Teupdtwy Tou Ba tomoBetnBolv atnv TepIoXr| HEMOV-
TKd. Ta otoixeia autd mMPOoKUTTTouv KaBwg To Prkog Tou
epouTeUPatog Tou Ba tomoBetnBel mpémel va evappo-
vietar Pe To UPog TNG EMEPPUTEUNATIKAG TIPOOBETIKIG
arokatdotacng, IKavoTIoIVIAG TAUTOXPOovVa TIG ASIToUpP-
YIKEG Kkal TG aiobnukég amartioelg (Lozano kar ouv.
2015). 2e mepfmwon mou n @atviakr akpohopia eivai
EMEIJPATIKA KAl amartoUvTal EKTETAUEVES ETTIEUPUTEUA-
TIKEC ATTOKATACTAOEIG, OTA TTAQIOIA TNG TTPOETOIPATIAg
TOU OTOPATOG, 0 KAASOG TG XEIPOUPYIKAG EXEl aVaTTTUEE!
Sidpopeg pebddoug al€nong NG QATVIakrG akpoAo-
@lag, mapéxovtag T duvatdtnta méov oe kaBe aobevr|
va SexBel amokatdotaon e odovukd peutelpara, oi-
gupUvovTag pe autd Tov TpdTo Ta dpia twv Bepameut-
kv duvatottwy (Barone kar cuv. 2007, Levin kai ouv.
2007, Van Steenbeghe kai ouv. 1997, Fukuda kai ouv.
2000, Nystrom kar ouv. 2004, Block kar ouv. 201 3, Boven
kai ouv. 2013, Greenberg kai ouv. 2012, Monje kar ouv.
2014, Lozano kai ouv. 2015).

Avagopikd Pe TNV armtioAoyia TETOoIWY EKTETAPEVWY EA-
Aeigpdtwy, auty eivar moAudidotatn Kai repIAapBdvel
peTeEaKTIKY) amoppdPnon 0oToy, TV OCTIKY KATAoTPO-
or) AOyw ueiotdpevng TeplodovTikiG vOoou, dIAQopES
evdooaTikég maBoloyikég ovtdtnteg (kUatelg, Oykol),
TpaupaTikég PAGPeg (atuxrpata, eEaywyEg), OUYYEVE(Q
Kkal avarmtu§lakég avwpaiieg ootou, kabwg Kar SiIdpopeg
TiaboloyIKEG KaTaoTdoelg, Onwg n ooteovékpwon (Four-
mouzis kar ouv. 2006).

Ta ootikd eMefppata éxouv ta&ivopunBel pe ToIKiAoug

Zkdvdpag I. kar ouv./Skondras G. et al.

INTRODUCTION

The invention of osseointegrated dental implants by
Branemark in 1952 revolutionised restorative dentistry.
After decades of increasing use in clinical practice, dental
implants are nowadays considered as reliable alterna-
tives to conventional fixed and removable dental pros-
theses. Their placement rate is close to 91.7%, while that
of fixed and removable dental prostheses range around
81.3%. In terms of their viability compared to conven-
tional prostheses, both retrospective and cohort studies
have failed to show higher or lower viability rates of the
one treatment option versus the other (Kim et al. 2014).
However, the placement of any dental implant requires
a sufficient bone “background”, i.e. a sufficient amount
of bone to support an implant is considered as wide
enough (at least 4 mm) and high enough (4-8 mm) (Mo-
tamedian et al. 2016). For example, in an atrophic
mandible, at least 5-6 mm are required over the Inferior
Alveolar Nerve canal to ensure satisfactory success and
viability rates for the implants that will eventually be
placed in the area. This data is based on the fact that the
length of the implant needs to be aligned with the height
of the implant prosthesis, while at the same time meeting
any functional and aesthetic requirements (Lozano et al.
2015). If the alveolar ridge is defective and extensive im-
plant prostheses are required in preparation of the oral
cavity, surgeons have developed a variety of methods
that can help increase the size of the alveolar ridge, which
allows every patient to receive implant-based restoration
treatment, and pushes the boundaries of treatment op-
tions (Barone et al. 2007, Levin et al. 2007, Van Steen-
beghe et al. 1997, Fukuda et al. 2000, Nystrom et al.
2004, Block et al. 2013, Boven et al. 2013, Greenberg et
al. 2012, Monje et al. 2014, Lozano et al. 2015).

The causes of these extensive defects can vary and in-
clude post-extraction bone resorption, bone damage
due to underlying periodontal disease, various in-
traosseous pathological entities (cysts, tumours), trau-
matic lesions (accidents, extractions), congenital or de-
velopmental bone deformities, as well as various other
pathological conditions, such as osteonecrosis (Four-
mouzis et al. 2006).

Bone defects have been classified in various ways and ac-
cording to various criteria. Seibert's and Allen’s classifica-
tions are the best-known ones. On the one hand, Seibert
distinguishes between i) defects in the buccolingual level
only (Class I); i) defects in the apicocoronal level only
(Class Il); and finally iii) combination-type defects (Class
I (Seibert et al. 1983). On the other hand, according
to Allen et al, bone defects can be classified as mild
(depth <3 mm), moderate (ranging from 3 mm to 6
mm) and severe (depth >6 mm) (Allen et al. 1985)
Table | outlines the methods that have been developed
in an effort to increase the size of atrophic alveolar ridges.
For extensive defects, bone grafts remain the gold stan-
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TEATIOUG KAl KPITHPIA, EK TV OTTOIWY O TTO YWWOTEC eival
autég Tou eiorxBnoav and tov Seibert kai tov Allen. O
pev Tpwtog, katatdooel ta eMelppata i) oe autd mou
agopouv pévo To TapeloyA\woaoikd emfmedo kal amote-
Aouv tnv Tdé&n |, i) oe autd mou agopolv 1o PJUAKO-
akpoppICikd emimedo kal ouviatolv Ty Tdén I, kar téhog
iii) og ouvduaopd twv avwtépw (Tagn Ill) (Seibert ka
ouv. 1983). Ané v dAMn mheupd, olpowva pe Toug
Allen kai ouv,, Ta ootikd eMefypata prmopoulv va tagivo-
pnBoulv oe fma (EMeyn pikpdtepn Twv 3 mm), o€ [é-
ToI1a (EMePn petaku 3 kar 6 mm) kai o coPapd (EMel-
yn peyahitepn twv 6 mm) (Allen kai ouv. 1985).

O pébodoi mou éxouv avammuxBel pe okomd v avénon
NG ATPOoWIKrC akpohooiag diakpivovtar atov [ivaka |.
>€ peydAng éktaong eMeiupata n Bepameutikr] emAoyr
avaeopdc- to emovopaldpevo “gold standrard’- mapa-
PéVOUV Ta 00TIKG POOXEUNATd, [E TA AUTOYEVH Va Ku-
plapxolv peta&l autwv (Motamedian kai ouv. 2016). Ei-
val eUAoyo, TTwG OUYKEITIKE e dMou eidoug pooxelpata
Ta teAeutaia eival mipwg oupPatd (Motamedian kai
ouv. 2016, Greenberg kai ouv. 2012).

Avagopikd e tn PéBodo TomobEtnorig Toug, Ta ooTikg
pooxeupata diakpivovtal oe évBeta kai emévBeta. H dia-
©opd TOUG €YKEITAl ATTOKAEIOTIKG KAl HOVO 0T XEIPOUP-
YIKA TEXVIKH TTOU EMAEYETAl yia TNV ToTToBE€TNor TOUC. 2Ta
pev emévBeta, to pdoxeupa tomobeteftal mdvw otn &é-
KTpIa TIEQIOXT), TIPOKEIUEVOU auTr va augnBel oe UPog A
€Upog, émou kal kabnAwvetar pe Pideg, TAdKeG | kal ep-
outelpata. H mepioxr| mou &éxetal 1o pdoxeupa diati-
Tpaivetal pe yia pikpr epéla yia va dnuioupynBel mo
evioxupévog Bpdpfog aluatog avdueoa o autr Kai To
pooxeupa. 2ta évbeta, Og, éva turua tng yvdbou dia-
XWPICETAl XEIPOUPYIKA Kl TO HOOXEUPATIKO UNKS TOTTO-
Beteftal diknv advtourtg avdpeoa ota duo KoAoBwpata
(Esposito kai ouv. 2009).

2KoméG TG Tapoloag epyaciag efvar n cuotnuatiki
ouMovyr kar n kprukr afloAdynon twv olyxpovwy de-

Mivakag 1
MgBodol auEnong eAEIUATIKWY AKPOAOPLUV

A.  Ootikd pooxeuuara
AvAloya [e TNV TPOEAEUAT) TOUG: AUTOYEVT),
aA\oyevr), eTepoyeVr] Kal AAAOTIAACTIKA
Avdhoya pe tov TPOTo TOToBETNONG TOUG:
€vOeTa Kal eMEvOeTa 00TIKA pooxeupaTa

B. KareuBuvouevn ooTikr) avayévvnon
(e xprion peBpdvng)
. BloAoyikol peoohapntikol mapdyovieg (GFs)
A, Texvikeég e evBeta avanmAaoTtikd UAIKA
E. Awatartikr) ooteoygvean

>T. OoTlkr) dlAoXION VI EMEKTAON TNG PATVIAKNG
akpolopiag
Z. ANeQ TEXVIKEQ
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dard, with autografts being more common (Motamedian
et al. 2016). Naturally, compared to other types of grafts,
the latter are fully compatible (Motamedian et al. 2016,
Greenberg et al. 2012).

In terms of their placement method, bone grafts can be
distinguished between onlay and inlay grafts. Their only
difference is the surgical technique that is used for their
placement. In the former category (onlays), the graft is
placed over the recipient area to increase its height or
width, and is immobilised with screws, plates or even im-
plants. The recipient area is perforated using a small drill
in order to enforce the formation of a blood clot be-
tween that and the graft. In the latter category (inlays), a
section of the ridge is surgically split and the graft material
is placed between the two osteotomised segments
(“sandwich osteotomy") (Esposito et al. 2009).

This study aims to offer a systematic review and critical
assessment of the existing data on the use of inlay and
onlay bone autografts. It further aims to compare them
to the other methods used in pre-implant surgery (both
individual and combined ones).

Table 1
Defective ridge augmentation methods

A.  Bone grafts

Depending on their origin: autologous,
allogeneic, heterogeneous and alloplastic

Depending on their placement method:
inlay and onlay bone grafts

Guided bone regeneration
(with the use of a membrane)

Biological mediating factors (GFs)
Techniques using inlay regeneration materials
Distraction osteogenesis

Bone splitting to expand
the alveolar ridge

G. Other techniques

w

Tmo o
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Sopévwy OxeTIKG pe TN XpAon évBetwy karl emévBeTwy
QUTOYEVWY OOTIKWV HOOXEUPATWY. ATTOTEPOG OTOXOG
arotelel n oUyKPIoN AQUTWV PE TIG AOITIEG XPNOIHOTIOIoU-
peveg peBOOOUG, PEHOVWHEVES 1) OUVOUAGCTIKEG, TTOU
epappodloval ota mAaiola TG TPOEPPUTEUMATIKAG XEl-

POUPYIKAG.

KYPIQX ©EMA

leviKd TTEPI OOTIKWV POOXEUPATWY

Kat' apxdg kpivetar okdmyo va dobel éva adpdg opl-

OPAG TOU 00TIKOU HOOXEUHATOC. 2 TNV oucia TpoKertal

yia éva Tepaxidio ootou rj dGMou uhikoU TTou TomoBetefta

O€ TIEPIOXEG OOTIKWY EMEIPPATWY e OKOTIO TNV KAAUYN

Tou eMefppatoc. Q¢ autoyevég ootikd pdoxeupa, O,

opiCetar autd Tou €xel oUMexBel and pia iapanirjoia i

QTOPAKPUCHEVN TTEPIOXT| Tou aoBevoug Tou TTPOKerTal

va tomoBetnBel, pe atdxo T dpdon Tou w¢ IKpiwHa TIdvw

oto ormofo Ba avarruxBel véo ootd. H mepioxr and v

oroia CUMéyeTal To ootikd Tepaxidio ovopdletal détpia

TIEQIOXT), EVW aVTIOTOIXA TOTIOBETEMal OtV «TTPOG aro-

KaTdoTaon TEPIOXH», TTou ovopdletal HEkTpIa.

O1 8TpIEG TIEPIOXES TWV QUTOYEVWV OOTIKWV HOOXEU-

pdtwv xwpiCovtar oe SUo PACIKEG KATNYOPIEG: TIG EEw-

OTOHATIKEG Kal TIG eVOOOTOATIKEG. O1 EEWOTOPATIKE TIE-

pIAaupdvouv to BGAo Tou Kpaviou kai Tn Aaydvio akpo-

Aooia, ev o1 evOOOTONATIKEG TNV TTEPIOXH) TOU Yeveiou

Kal Tov kKAado g kdtw yvdbou (r kai To yvabiaio kip-

Twua). H Aaydviog akporogia avrikel ota 0otd pe ev-

SoxdvOpIa MPOEAEUDT, £V 01 UTTONOITTEG TIEPIOXEG ATTO-

Teholv Segapevr) apoxnig ootol evdopepBpavwdous

nipoéeucnc. O diIaxwpIopog autdg EyKertal OTo pnxa-

VIOHO e Tov oTtofo éxel ouvteheaBel n ooteomolnan kai

algnon Twv avtioToIXwv 00TWY, O OTolog Kal KaBopiCel

OTn OUVEXEIQ TNV ECWTEPIKT) APXITEKTOVIKH, I0TOAOYIA KAl

TG UNXavikEG 1810TNTEG Toug (Monje kai ouv. 2012).

ApPXIKE, eyeipovtal EpWTANATA OXETIKA HE TO 00TIKG HO-

OXeupa Tou eival To AoV KatdMnAo yia tnv amokatd-

0TAon OCTKWY EMEIPPATWY OTNV TIEPIOXH) TOU OTOHATOG,

f}, OE OUVEXEIQ auToy, PE TO I9AVIKATEPO HOOXEUPATIKO

UNIKS. MeAéteg TTou €xouv TTpaypatomoindel, Téoo oe KA-

VIKO 600 Kal o€ epyaatnEIakd emimedo, amétuxav va dw-

oouv anmdiutn amdvinon. Qotdoo, ol Block kar ouv. ava-

@épouv Ta akdlouba oe pia mpoomdBeia TumoToinong

TWV XAPAKINEIOTIKWY ToU 1I0e)O0UG HOOXEUATOG YIa

avgnon eatviakig akpolopiag:

a) to poéoxeupa TPEmel va eival ikavd va diatnpel to
XOPO Katd tn SIGPKEIT TNG OOTEOEVOWUATWONG Kal
NG emolAwaong TTou akoAouBel petd tnv tomobétnon
TOU epQUTEUHATOC. H mapaywyr| ootol Tpémel va ei-
val Taxela kai va eyyudral ) otabepdtnta Tou ep-
QUTELPATOC.

B) H akporogpia mou dnpioupyeftal mpénel va eivar ota-
Bepri ka®' A T SidpKkeia NG 0OTEOEVOWUATWONG
(n omofa pmopel va kupaivetal and 6 péxpr 8 Prveg).

y) H énuioupynBeioa gatviakr] akpohopia mpémel va

Zkdvdpag I. kar ouv./Skondras G. et al.

MAIN TOPIC

General information on bone grafts
First of all, it is important to provide a basic definition of
what a bone graft is. In essence, it is a small block of bone
or other material that is placed in an area affected by a
bone defect in order to cover this defect. An autograft
is a graft that has been harvested from a neighbouring
or distal area of the receiving patient's own body, which
will be used as a platform on which new bone will de-
velop. The area that the bone block is harvested from is
called “donor area”, while the “under reconstruction”
area where it is placed is called “recipient area”.

The bone autograft donor areas are divided in two main

categories: extraoral and intraoral donor areas. The for-

mer include the calvarium and iliac crest, while the latter
include the chin area and the mandibular ramus (or even
the maxillary tuberosity). The iliac crest is one of the
bones that have an endochondral origin, while the other

areas provide bone of endomembranous origin. This di-

vision is based on the different ossification and bone

growth mechanisms that produce the bone, and deter-
mine its internal architecture, histology and mechanical

properties (Monje et al. 2012).

We need to start by asking which bone graft is the most

suitable for the reconstruction of oral bone defects, and

also which graft material is the best. A number of clinical
and laboratory studies have failed to provide a definitive
answer to these questions. In an effort to standardise the
features of an ideal graft for alveolar ridge augmentation,

Block et al. report the following;

a) The graft material should be able to maintain space
for the interval necessary to achieve bone ingrowth
and implant healing. Bone ingrowth should be rapid
and of sufficient density for implant stabilisation.

b) The resultant alveolar crest should be stable over the
entire period of osseointegration (which may be 6
to 8 months).

c) The resultant alveolar crest should be stable, without
evidence of bone loss after the placement of the im-
plants and prostheses (i.e. after the loading).

d) The graft material should be osteoconductive, i.e.
able to attract undifferentiated mesenchymal cells
that will then multiply and differentiate themselves
into bone cells (in other words, able to produce new
bone).

e) The graft material should have predictability, with an
incidence of success at least equal to that for onlay
grafts.

f)  The newly formed bone should, to the extent that
is possible, follow the principals of natural bone re-
modelling.

g) Patient discomfort should be as little as possible.
(Block et al. 2006).

Despite the fact that they do not combine all of the

above features, bone autografts are used widely in clinical
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efval otaBepr), xwpig 00Tk aMWAEIa Kal PETE TV To-
ToBETNoN epuTeUPdTWY Kal armokatdotaong (dnA.
pETd T eopTion).
6) To pdoxeupa mpémel va eivar ooteoenaywyikd. Me
TOV 60 KOOTEOETTAYWYIKOY» OVOPACOUNE TNV 1016TN-
TA TOU POOXEUPATOG va TPooeAkUel adla@opoTioi-
NTa HECEYXUPATIKA KUTIAPd T OT1ofa Ot OUVEXEID
moManiaoidlovral kai SiapopoTroiolvial Ge 00TIKA
KkUttapa (SnA. tnv 1I816tnTd Tou va mapdyel VEo 0oTo).
€) Hmpdyvwon tng emtuxiag twv epguIeUPdTwy, va ei-
val TOUNAXIOTOV fon e autr TTou eyyudtal n avdamAa-
on He ™ xprjon emevOEtwy 0oTIKWY HOOXEUPdTWY.
ot) To veomhaoBév ootolv va akohouBel, katd to du-
vatdy, 1@ MEASTUTIA TG PUOIOAOYIKAG OOTIKAG ava-
d6unong (bone remodeling).
0) H tahamwpia tou aoBevolq va eivar n Aiydtepn du-
vatr (Block kai ouv. 2006).
Ta autoyevr] ootikd pooxeUpata, av kal & ouvdudlouv
éAa ta mapandvw OToIXela, TUyXAvouv eupeiag KAIVIKAG
£pappoyrg Adyw Twv TTOAJ UPNAWY TTIOCOCTWY ETTITUXIAC.
Evdeiktikd avagépetal o epguteluata mou tomobetr-
Bnkav og yvdBouc , otig oroieg eixe ToonynBel avdmiaon
HE O0TIKG pooXeUpata, pgaviiav emtuxia og TO0OOTO
97-98% (Elo 2009). NapdMnAa, n mAeiovétnta twv oxe-
TKWV HEAETWV avagépouv Ot N EMTUXIA TwV EJQUTEUNA-
Twv Tou tomoBetriBnkav oe avanhacBeioeg pe pooxeu-
pata yvdboug eival avtiotoixa uPnAr Pe autr Twv Oup-
Batkav epouteupdtwv (Nystrom kai ouv. 2004, Boven
kai ouv. 2013, Barone kar ouv. 2007, Soehardi kai ouv.
2009, Martucelli ka ouv. 2014, Prosper kar ouv. 2015).
>0 onpeio autd, ival kaipio va avagepBei n dlapopd
peta&y «emtuxiagy kal «emPiwonsy evog ePEUTEUPATOC.
EmBiwon Se onpaivel mavtote emtuxia éva emtuxnpévo
eHQUTEUHA Exel eTTIPINOEL EVW €va eMPBIWPEVO EHPUTEU-
pa dev eival kat avdaykny emMTUXnPéVo. >apwg, td To-
oootd emPiwong epeuteupdtwy eival yeyalitepa amd
autd g emrtuxiag SI6T MepIAapPBdvouy epguTElATa
TIOU Val Pev €Xouv 00TeoevowpdatwBel ald dev e&urm-
PETOUV kavéva Aertoupyikd pdho. levikd, éva epouteupa
Bewpeftal emtuxnuévo dtav anouoidlel TOVOG 1 eua-
obnofa otnv mepIoxr, evey Sev UMTAPXOUV TTEPIEHPUTEU-
PATIKY) AEYHOVH, KIVNTIKSTNTA, KAl aktivodalydon yupw
and 1o eputeupa. MNapdMnha, petd and éva xpdvo
@OPTIOAG TOU Kal Aertoupyiag Tou oTo OTOPatiKG Tepl-
BdMov, n ootikr| amoppdenon Tou €xel OUVTEAEODE &i-
val pikpdtepn and 1,5 xiNiootd (Alberktsson kar ouv.
1986, Kim kar ouv. 2013). Eva emmpdobeto otoixeio er-
TUXIag Twv ePQUTEUPdTWY amoteAel n amousia KivnTiko-
TNTAC TOUG PETd TNV apaipeon TwV EMEUPUIEUHATIKOV
npocBéoewv (Van Steenberghe kai ouv. 1997).
Avtiotoixa, éva ooTiké HOoXeupa Bewpeftal emTuxnuévo
otav:
* Sev éxel amokahugBel kar empoAuvBel
* éxel evowpatwdel otn Séktpia Teploxr
* Sev unidpxel aktivodialyaon
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practice due to their high success rates. It has been re-
ported that implants that were placed in autogenous
bone-grafted ridges had a success rate of 97-98% (Elo
2009). Moreover, the majority of studies on this subject
report that the success of implants that were placed in
bone-grafted ridges is as high as that of conventional im-
plants (Nystrom et al. 2004, Boven et al. 2013, Barone
et al. 2007, Soehardi et al. 2009, Martucelli et al. 2014,
Prosper et al. 2015).
At this point, we should elaborate more on the differ-
ence between the “success” and “viability” of an implant.
Viability does not always mean success —a successful im-
plant is viable, however a viable implant is not necessarily
successful. Of course, implant viability rates are higher
than implant success rates, since they include implants
that have been osseointegrated but do not serve any
functional role. Generally, an implant is considered suc-
cessful when there is no pain or sensitivity in the area,
and no peri-implant inflammation, mobility or radiolu-
cency around the implant. Moreover, a year after its load-
ing and use in the oral setting, the resulting bone resorp-
tion needs to be less than .5 mm (Alberktsson et al.
1986, Kim et al. 2013). An additional feature of implant
success is the absence of mobility after the removal of
the implant-supported overdentures (Van Steenberghe
etal. 1997).
Along the same lines, a bone graft is successful if:
* it has not be exposed or infected
* it has been integrated into the recipient area
* there is no radiolucency
* there is bleeding upon the removal of the osseointe-
gration screws, and finally,
* implant placement is possible (Barone et al. 2007)

Indications and contraindications of bone grafting
Inlay and onlay bone implants are suitable for the recon-
struction of atrophic jaw bones on a vertical and hori-
zontal plane. Of course, the main indication for the se-
lection of this technique is extensive bone resorption, i.e.
when the height of the remaining ridge is smaller than 5
mm, or the width is smaller that 4-5 mm, taking into ac-
count whether this is in the aesthetic area or not (Chia-
pasco et al. 2006, Cardoro et al. 2010, Felice et al. 2009,
Ferrin et al. 2009). Moreover, onlay bone grafts are cho-
sen in cases where the ridge morphology and inter-
mandibular space do not allow for any other techniques
to be used in order to achieve satisfactory reconstruction
and normal occlusal plane (Cardoro et al. 2010). It has
been reported that 2-3 mm-wide ridges have been re-
constructed by means of bone grafting, however the
minimum dimensions required for this technique have
not been specified (Schaudy et al. 2014).

There are no contraindications, other than the general
contraindications for surgical intervention in the oral and
maxillofacial area, which are mainly related to the pa-
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* unidpxel algoppayia katd v agdipeon Twv PIdwdv
O0TEOEVOW HATWONG KAl TEAOG,

* utidpxel duvatdnta tomobétnong epguteupdtwy (Ba -
rone kai ouv. 2007)

EvSeiEeig kal avtevdeieig amokatdotaong pe ootikd
pooxeupata

Ta évBeta kai emévBeta ootikd pooxeuyata eivar Katdh-
AnAa yia avdmniaon atpo@Ik@V ywdbwv TG00 og KATtako-
PUEO GO0 Kal Og OPICOVTIO eMMedO. 2apws, KUpIa év-
BelEn yia TV emAoyr] TG TexVIKAG amoTeAel ) ekteTapévn
ootikr] anoppdenan, étav dnhadr To Yo tng evaro-
pefvaoag akporopiag eivar pikpdtepo twv 5 xIA. fj To u-
POG TNG MIKOOTEPO TwV 4-5 XIA, OUVEKTIPWVTAG av Bpi-
oketal og aioBnuikr mepioxr 1} oxi (Chiapasco kai ouv.
2006, Cardoro kai ouv. 2010, Felice kai ouv. 2009, Ferrin
kai ouv. 2009). MNapdMnAa, emévBeta ootikd pooxelpa-
Ta eMAéyovIal OE TIEPITINCEIG TTOU 1 Hop@oAoyia NG
akpohopiac kar o diayvabikdg xwpog eival TETolog, TTou
Sev eEaopaliCetar n emBupntr) amoKatdotaon Kai To op-
06 paonuikd emfrmedo péow dMwv texvikav (Cardoro kai
ouv. 2010). "Exouv avagepBel mepmmwoeig anmokatdota-
ONG aKPOAOPIWY EUPOUG 2-3 XIA. av KAl SeV EXOUV TIPOO-
Siopiotel emakpiPwg ol eAdxioteg SIACTACEIG TTOU Va EMi-
TPEMoUV TNV ev Adyw Texvikr (Schaudy kar ouv. 2014).
AvtevOei€eig Sev uMdpxouy, TIEPAQV TWV YEVIKWY AVIEV-
SeiEewv xelpoupyikrig otn otopatoyvabikr mepioxr ou
apopoUv Katd Bdon To 10Topikd Tou aoBevolq. 2 aUTég
niepihapPdvovtal mponynBeioa aktivoBeparteia Ke@ahiig
—tpaxnhou, evepydg xnpeioBeparneia, Bapid nmatikr A
veQPIKA averdpkeld, appubpiotog oakxapwdng diapn-
NG, TIapousia evepywv TTABOAOYIKWV KATAOTACEWY V-
Sootopatikg, KAMVIoHA, EVEPYT] TTEPIOSOVTIKY VOOOG, Ka-
Kr) otopatiki uvylievh, ENen ouvepyaoiag aoBevoug
KA. (Ferrin kar ouv. 2009).

XpnoiporoloUpeveg TEXVIKEG yia amokatdotaon Kal
avdmaon pe ootikd jooxeUpata

Avagopikd pe Tov TpATTo TOToOETNONG TWV OOTIKWY HO-
OXEUPATWV Otn OEKTPIa TIEPIOXT, €XOUV KAtd KaIpoUg
SiatunwBel didpopeg texvikég. O1 o ouxvd xpnolpo-
moloUpeveg and autég avagépovtal otov [livaka 2
(Donquah kai ouv. 2015). Edikdtepar

A) KaBodnyoulpevn otk avayévvnon. 2ty ev Adyw Te-
XVIK}, TO HOOXEUPATIKO UNIKO ouykpdateitar ot 8€on tou
pe anmoppo@AcIpeG 1) OxI depPpdves. Apxikd yivetal pia
TOWr| OTnV TTPOG amokatdotacn TePIOXH, AVaonKWVeTal
0 BAevvoydvog kal To TepIdoTeD, To 0otikS undPabpo
VEQPOTIOIEaAl e HIa peydAn @péla, dnuioupyolval
OTIEG OTO PAOIWSEG 0oToUV, ToTobETEftal To HOoXeUa
kal otaBeporoleitar e T pepPpdvn. H pepBpdvn pmo-
el va eKTeiVETAl KAl OTO 00TS TNG OEKTPIAg TTEPIOXNG YIa
peyalltepn otabepdtnta kai tomobeteftal mabnukd r
OTEPEWVETAI E CUPEAPT). 2T OUVEXEIQ, CUPPATTTETAl O
Konpvog otn Béon Tou.

Zkdvdpag I. kar ouv./Skondras G. et al.

tient's medical history. These include prior head-neck ra-
diotherapy, active chemotherapy, severe hepatic or renal
failure, unregulated diabetes mellitus, active pathological
conditions intraorally, smoking, active periodontal disease,
poor oral hygiene, lack of patient cooperation etc. (Fernin
et al. 2009).

Bone grafting and regeneration techniques

In terms of the methods that can be used to place a
bone graft into the recipient area, various techniques
have been described. The most commonly used ones
are outlined in Table 2 (Donquah et al. 2015). More
specifically:

A) Guided bone regeneration. In this technique, the graft
material is held in place using absorbable or non-ab-
sorbable membranes. Initially, an incision is made into the
reconstruction area, the mucosa and periosteum are
raised, the bone background is debrided using a large
drill, holes are made into the cortical bone, the graft is
placed and immobilised using the membrane. This mem-
brane can extend over the bone of the recipient area
for additional stability, and is placed passively or attached
by suturing. The flap is then sutured back in place.

The basic philosophy behind guided bone regeneration
is to prevent epithelium down-growth so that the graft
cavity can fill with bone (Donquah et al. 2015).

B) Inlay bone grafts. The inlay bone grafting technique
was first described by Schettler in 1976, in the anterior
part of atrophic mandibles (Schettler et al. 1976). Later
on, other authors, such as Stoelinga (Stoelinga et al.
1978) and Vanassche, proposed alternative surgical tech-
niques (Vanassche et al. 1988).

In this technique, bone grafts are immobilised with the
use of osteosynthesis screws (or dental implants)
(Clementini et al. 2013, Van Steenberghe et al. 1997,
Blomqvist et al. 1997, Prosper et al. 2016). The incision is
made in the same way as in the previous method, how-
ever it is slightly longer (3cm away from the teeth, com-
pared to 2cm in guided bone regeneration), a full-thick-
ness flap is raised and the bone is debrided as described
above. The graft is immobilised and two screws are
placed into it. It is important that the graft is wider than
needed as there is always some degree of resorption
(Neyt et al. 1997). The flap is then sutured back. It should
be pointed out here that, in order for this technique to
be successful, the graft matenial should not be under ten-
sion. It is also advisable that the blocks are in the shape
of a reverted L when augmentation is attempted at both
the vertical and horizontal plane.

C) Onlay bone grafts with Lefort | osteotomy. A stan-
dard full-thickness incision is made into the maxilla and a
full-thickness flap is raised. An osteotomy procedure is
then performed at the Lefort | level, and the maxilla re-
ceives the bone graft. This entire structure is immobilised
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Baoikr) @idocoia tng kaBodnyoupevng 10TikAg avdmia-
ong eivar va mapepmodiotel n katdduon tou embnAiou,
€101 OOTE N KOINGTNTA HE TO JOOXEUPATIKG UAIKO Va TTAN-
pwBel pe ootolv (Donquah kar ouv. 2015).

B) ‘EvBeta ootikd pooxeUpata. H texvikr twv evhétwv
OOTIKWV HOOXEUNATWY TTIEPIVRAPNKE VI TTPWTN POoPd
amné tov Schettler to 1976 oty mpdobia mepioxr| atpo-
QIKQV KAtw ydBwv (Schettler kai ouv. 1976), eve) peté-
Terta kal dMol, omwg ol Stoelinga (Stoelinga kai ouv.
1978) kar Vanassche mpdteivav eVaMAKTIKEG XeIPOUPYI-
KEG Texvikég (Vanassche kai ouv. 1988).

2TV MePITWon autr), Td 0oTIKd JooxeUpata otabepo-
molouvtal pe tn xprion Pidwv ooteoolvBeonc (1 odov-
KOV epguteupdtwv) (Clementini kai ouv. 2013, Van
Steenberghe kar ouv. 1997, Blomqvist kai ouv 1997,
Prosper kai ouv. 2016). H topn yivetar pe tov 810 1po-
o TG Kal atnv mpoavagepBeioa mepfmworn, pe
dlagpopd éu eivar Aiyo mo ektetapévn (Siatipnon amoé-
0TaAoNG 3 eKaTooTwy amd Ta OGVTIA CUYKPITIKG pe amod-
0Taon 2 eKATooTWyY otnV Tepmwon tng kabodnyoupe-
VNG IOTIKAC avay&éwnaong), avaonKWVETAl O KoNPvOg oA
KoU TIéX0oUG Kal VeapoTToleftal To 00ToUv Katd td yVw-
otd. To pdoxeupa otabeporoleftal kal mdvw ¢’ autd Pi-
dwvovtarl duo Pidec. Eival onpavtikd va undpxel elpog
pooxelpatog peyalitepo amd doo xpeidletal yiati
nidvrote Ba undpxel amoppdenon (Neyt kai ouv. 1997).
2N OUVEXEIQ O KPNPVOC EMAVACUPPATTIETAl. 2NHAvVTIKS
eival va avapepOel Twg yia v emtuxia tng Texvikig to
pooxeupatikd UANIKG b Ba mpémel va Ppioketar umd td-
on. Emfong, kaAé eival ta pmAokg va éxouv oxrjpa avd-
otpogou L dtav emdidketar avgnon oe Katakdpuo Kai
oplCévtio emimedo.

I EmévBeta ootikd pooxelpata pe ooteootopia Lefort
|. Mpaypatoroieitar tumik kaboAikd topr g dvw yvd-
Bou kal avaonkwvetar Kpnpvog oAikou TTAxoug. 2t ou-
véxela yivetal n ooteotopia oe emimedo Lefort | kar n dvw
yvdBoc béxetal To ootikd pdoxeupa. To dho olotnua
akivntoToleftal otV avwtepn yvdbo kar cuppdrtetal n
TOPr. 2’ QUTEG TIG TTEPITTIWOEIG, AUTOYEVH HOOXeUATa
ouMéyovtal amé v Aaydvio akporogia kabwg or amar-
ToeIg og ootolv eival peydiec. Epgutedpata tomobe-

Mivakag 2
MA€0ov XENOIUOTIOIOUUEVES XEIPOUPYIKES TEXVIKEQ
aUENONG EANEIMUATIKWY AKPOAOPLWV

A.  KareuBuvduevn ooTIKr) avaygévvnon
B. Aidoxion tg gatviakng andgpuong Kal Tomo-
B€mon evBETou ooTikoU ooxXeUaTOoq
Emévbeto ooTiké pdoxeupa
AlOTATIKY) OOTEOYEVEDN
Le Fort | topn g dvw yvdBou kat EvBeto
00TIKG HdoYEUUa
>T. Oorteotopia TUMoU «odvToutg»

™G KATW Yvabou

m >
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in the maxilla, and the incision is sutured. In this case, the
autograft would be harvested from the iliac crest, as a
significant amount of bone would be required. The im-
plants are placed 6 months later. The onlay implant can
be enriched with BMP or other growth factors (Doon-
quah et al. 2015, Ueda et al. 2008).
D) Sinus floor lift with the use of a bone graft. An incision
is made at the level of the upper first or second molar
tooth reaching out to the corresponding area of the
other side. A full-thickness flap is then raised, and the
alveolar process and maxillary walls are revealed. A
“bone window” is then opened, around 12x20 mm
(Blomqyist et al. 1997), which is either removed or re-
tained, as the “new floor". Care should be taken to main-
tain the integrity of the sinus membrane and also remove
any pathological lesions, such as polyps. The cavity that
is formed is then filled with the bone graft, after the area
has been rinsed with plenty of saline solution. After the
bone blocks have been placed, any gaps are filled with
bone chips. If the implants are not going to be placed
immediately afterwards, the bone graft is held in place
with screws through the alveolar process. Finally, the flap
is sutured back in place, and antibiotics are administered
for a week (Doonquah et al. 2015).
Usually, the osteosynthesis screws and plates that are
used to immobilise bone grafts are made of titanium. Ti-
tanium is chosen because it is biocompatible, allows for
the osteosynthesis to take place, and ensures a satisfac-
tory level of stability. However, the disadvantages of this
technique include:

* the need to remove the screws and plates before im-
plant placement (they may have been covered by the
newly-formed bone, which makes removal difficult)

* any misleading projections of the metal in the x-rays

* any patient discomfort due to the submucosal swelling
that can be felt at the site of the metal materials

* their negative impact on bone development

* the bone atrophy or osteopenia that they might cause
(Chacon et al. 2004)

The mechanism through which the above-mentioned ti-

tanium metal elements can cause bone atrophy is re-

Table 2
The most commonly used surgical augmentation
techniques for defective ridges

A.  Guided bone regeneration

B. Splitting of the alveolar process and place-
ment of an inlay bone graft

C. Onlay bone graft

D. Distraction osteogenesis

E. Le Fort | osteotomy of the maxilla and inlay
bone graft

F.  “Sandwich osteotomy”

of the mandible
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ToUvtal petd amd 6 prveg. To emévBeto pdoxeupa pro-
pel va epmloutiotel e BMP kai dMoug augnuikoug ma-
pdyovtes (Doonquah kar ouv. 2015, Ueda kai ouv. 2008).
A) Aviywon tou e8d@ouc Tou IyHopEiou pe 0aTIKG Ho-
oxeupa. [Npaypatomoleital Topr] avtiotoixa tou dvw
TIPWTOU 1y SEUTEPOU YOUPIOU PEXPI TNV aVTIOTOIX TIEPIO-
X TNG AMING TIAEUPAG. 2N OUVEXEID, QVAONKWVETAI KPN-
HVOG OAIKOU TTAXOUG Kal aTOKAAUTTTETAI N GATVIaKr] amd-
(UON KAl Ta TOIXWHATA NG dvw yvabou. Katdmy, diavoi-
yetal ootikd mapdbupo mepimou | 2x20mm (Blomavist
kal ouv. 1997) 1o omoio efte agaipeital eite diatnpeftal
Kal amoteAel To «kaivoupio €6agocy. poooxr| Tpémel
va &oBel otn diatrjpnon g akepaidtntag g HepPpd-
VNG Tou Iypopeiou kabwg kal otnv agaipeon tuxov Ta-
Bohoyikwv eEepyacinv, omwg moAdmodeq. H oxnuatiodei-
0a KOINGTNTa TAnEoUTal e To 0oTKS HAOXeUpd agou
éxouv TponynBel dpBovol diakhuopol pe @ualoAoyikd
0pd. Metd v TomoBETnon TwV OOTIKWY HTTAOK, TA Kevd
TIOU aMopévouy SUPTANPwvovtal pe ootikd chips. 2tnv
TiepiTwon mou ta epgutelpata de Ba tomobetnbolv
dpeoa, To 0oTkG POOXeUpa ouykpateftal pe Pideg dia
H€OOU TNG Qatviakrig amdeuong. Téhog, cuppdrmetal o
Kpnpvog otn Béon tou kal xopnyouvial avtBIoTikd yia
pia efdopdda (Doonquah kai ouv. 2015).
2uvrBwg, To uhiké amd to ormoio anoteholvtal ol Bideg Kkai
ol TAdKkeG 0oTEOCUVOEONG E TIG OTTOIEG AKIVNTOTIOIOUVTAL
Ta O0TIKY HOOXEU AT, ival To Trtavio. H emAoyr Tou opel-
Aetal oto & eival BiooupBatd, emtpénel Ty 0oTeooUvOe-
on kai e§aceahCel Ikavd emimeda otaBepdtntacg. Qotdoo,
0Ta PEIOVEKTARATA TNG TEXVIKAG ouvapiBpolvear
* n avdykn apaipeons PISWY kal TAGKWV TTPIV TV ToTTo-
Bétnon epouteupdtwy (ol omofeg pmopel va emkaid-
TIIovTal amnd VEOOoXNnUATIoPEVO ooTolv Kabiotwvtag
NV agaipeon dUoKoAn)
* Ol TUXGV TTAPATAQVNTIKEG TTPOBOAEC TOU HETAMOU OTIG
aKTivoypapieg
* n mBavr] duogopia Tou acbevols Adyw TG alodNnTAq
urtoAevvoydviag S16ykwong ot B€on Twv PETAMIKWV
OTOIXElWV
* n apvnuKkr emidpaor| Toug atnv ooTiKr avdrtuén
» mBavr] ootikr atpopia f ooteoTevia mou pmopel va
nipokahéoouv (Chacon kar ouv. 2004)
O pnxaviopdg, péow Tou omofou ta mpoavagepBévia
HETAMIKG otoIxela Titaviou Pmopel va odnyrioouv o€
ootk atpoia, avapépetal otn BiBAoypagia wg “stess
shielding” kai mepiypdoetal wg €€AG Ta petalikd otol-
xela mpoaotateyouy To 0oToUV amod T PNXavikr opTion
Kal OTa QUOIoAOYIKG eMfmeda, TTPOKAAWVTAG WG EMAKO-
AouBo atpogia Adyw TwV PEIOPEVWY ASITOUPYIKWY amdl-
toewv (Bas kai ouv. 2012, Chacon kai ouv. 2004). Q¢
ek ToUTtou, €xouv Tpotabel avti autwv Bloamoppogou-
peveg Bideq (PLLA-PLGA fixation screws) ol omolec:
* EEaogahiCouv ikavorointikr| otaBepdtnta
* Epgavidouv mapdpoio pétpo ehactikdntag pe To
ootouv

Zkdvdpag I. kar ouv./Skondras G. et al.

ferred to in the literature as “stress shielding” and can be

described as follows: the metal elements protect the

bone from mechanical loading even at normal levels,

which results in atrophy due to the limited functional re-

quirements (Bas et al. 2012, Chacon et al. 2004). There-

fore, bioabsorbable screws have been proposed as an

alternative (PLLA-PLGA fixation screws). These screws:

* Ensure a satisfactory degree of stability

* Their elasticity levels are similar to that of the bone

* They do not cause a “stress shielding” effect

* They do not require surgical removal

* They seem to cause a smaller degree of inflammatory
reaction and resorption

* They are suitable for use in paediatric patients (Chacon
et al. 2004)

Bone graft resorption

The integration of the graft into the defect area is
achieved when new bone is formed in the interface be-
tween the recipient site and graft, as well as around it.
Through a mechanism known as “bone remodeling”, the
graft bone matrix is gradually reformed. Osteoclast over-
activity leads to graft resorption of various degrees, which
seems to depend directly on the vascularisation and sta-
bility of the graft during healing, as well as on other fac-
tors such as the graft type (autogenous — allogeneic, in-
tramembranous or endochondral bone, donor site, block
or chips), the initial volume of the graft, the immobilisa-
tion method, the development of inflammation caused
by infection during healing (Pieri et al. 2013, Prosper et
al. 2016). There does not seem to be any statistically sig-
nificant difference between placement in the maxilla or
the mandible (Yun et al. 2016).

As a result of onlay bone grafting, the height of the alve-
olar process is increased by an average of around 5-10
mm (or even 16.5 mm) (Schaudy et al. 2014), after the
resorption, which can range between 0% and 70% of
the initial graft volume. The resulting bone resorption
rate is usually at around 40%, while any complications
may lead to the higher rates mentioned above (Kim et
al. 2013).

In horizontal graft placement, measuring the final thick-
ness of the graft, and thus the resorption degree, is more
difficult. The results seem to indicate a rate of 10% to
50%. Regardless of the resorption degree and site of the
graft, the resorption rate is not stable over time, but is
gradually decreasing, with a higher rate in the first year,
and especially in the first six months after the operation
(Chiapasco et al. 2006, Clementini et al. 2013, Felice et
al. 2009, Ferrin et al. 2009). Resorption seems to be at
lower levels in cases where the edentulous part is recon-
structed with the use of implants.
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* Aev ipokalolv to aivépevo “stress shiellding”

¢ Aev amartolv xelpoupyIkr) apaipeon

* Qaivetal va mpokaolv pikpdtepou Pabuol @heypo-
voodn avtidpaon kai amoppdenon

* Evdelkvutar yia maidiatpikol acBeveic (Chacon kai
ouv. 2004)

Amoppo@non 0oTIKOV HOOXEUPGTWY

H evowpdtwon tou pooxelpatog otny eMEIPPATIKT TTe-
PIOXT] EMTUYXAVETAl [E TNV evanoBeon véou ootol TO00
otn diemgdveia peta&l déktpiag Béong kal pooxelpa-
T0¢, 600 Kal TePIPePIKE autoy, evw HE TOV YWwoTd Jn-
xaviopd tou “bone remodeling” otadiakd avakata-
okeudetal To 0oTIKO TIAEYHA TOU HOOXeUpATtoq. H urép-
peTpn Opdon twv ooteokAaotwy odnyel o amoppden-
on Tou PooxeUpatog, dMote dMou Babuou, n ormoia
@aivetal ot e&aptdtal dpeca anod tnv aldtwon Tou Jo-
oxeUpatoq karl ) otabepdtntd Tou katd v emouAwan),
kaBwg kai amd Mapdyovieg WG To €i60G (QUTOyEVvES —
aMoyeVvEg, evdopepPpavideg f evdoxdvoplio ootoly,
ddtpia Béon, Tepdxio fj WyHATa) Kal o apxIkOG OYKOG
TOU pooxeUpatog, n pébodog otabepomoinorig tou, n
eHpAvIon pAeypovrG and omoladrrote empoAuvon Katd
v emolAwon (Pieri kar ouv. 2013, Prosper kai ouv.
2016). Ae gaivetal va umdpxel OTatiotikd onuavtikr dia-
@oporoinon peta&y tng Tomobetnong otnv dvw 1} otnv
kdtw yvabo (Yun kai ouv. 2016).

AnotéAeopa Tng amokatdotaong He T Xprion emevOE-
TWV OOTIKWY HOOXEUPATWY amotehel n enfteu€n alénong
ToU UPOUG TNG GatvIiakng andeuong, ano 5 éwg 10 me-
pimou xihiootd (akdun kai 16,5 xIA) katd péco épo oe
Upog (Schaudy kar ouv. 2014), petd and amoppdenon
Tou umopel va kupaivetar and 0% €wg kai 70% tou ap-
XIKOU OYKOU TOU HOOXEUNATOG. 2UvnB€oTepa, N 0oTIKA
amoppdenaon mou cuvteeitar eival tng té&ewc tou 40%,
EVW) ETIMAOKEG pPTTOPEl va odnyrjoouv ota peyaAltepd
mocootd mou mpoavagépdnkav (Kim kar ouv. 201 3).
>& opiCévua TorobEnon PHOOXEUPATOG O UTTOAOYIOHOG
ToU TeNKoU TTAXOUG TOU HOOXeUPATOG KAl dpd tou Pab-
pou amoppdenong eival Suokohdtepoc. Ta anoteréopa-
1a aivetar va toroBetolvtar oto 10% pe 50%. Ave&ap-
Ttwe Pabpou kar Béoewg Tou pooxelpatog, o PuBUSS
aroppoéenong dev eival otabepdq pe v dpodo Tou
xpdvou, aMd Baivel otadiakd PeIoUPEVOG, PE TNV EVIOVO-
TePN anoppd@non va AaufBdvel xwpa evidg Tou TIPWToU
£TOUG Kal KUPIWG TOU TpWwTtou e&aprjvou amnd v enéppa-
on (Chiapasco kar ouv. 2006, Clementini kar ouv. 2013,
Felice kar ouv. 2009, Ferrin kai ouv. 2009). H anmoppdpnon
efval PeIwpévn o€ TIEPITIIVOEIG TIOU 1) amokatdotaon Tou
vwdoU TPHAaTog Tpaypatoroindel Pe epputedpatd.

[Mooootd emrtuxiag-empiwong epguteupdtwy oe amo-
kataotabeioeg pe pooxeupata yvaboug

‘Ooov agopd otn xpovikA atiydr] TTou EMAEyeTal yia TV
ToToBETNoN Twv epPUTELPdTWY, paivetal va urmdpxer oi-
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Implant success-viability rates in grafted jaw bones
There seems to be some disagreement regarding the
best timing for implant placement. Most studies recom-
mend that implants are placed at a later stage, around 3
to 6 months after the grafting procedure, in order to pre-
vent the risk of graft rejection or non-osseointegration
of the implant into a non-vascularised graft (Blomqyist et
al. 1997, Clementini et al. 2013, Prosper et al. 2016).
Other studies favour the simultaneous placement of the
graft and implants to prevent any extensive bone resorp-
tion. It appears however that, if a satisfactory level of pri-
mary stability is achieved, any difference in implant suc-
cess is not statistically significant regardless of the timing
of the placement (Clementini et al. 2013).

There are differences in terms of success between im-
plants in the maxilla and mandible, with the latter having
higher success rates; between grafts of extraoral and in-
traoral origin; and between chip and block grafts. Various
studies using different parameters have shown a wide
range of success rates, however most values are over
90%, which is comparable to those in the “natural” bone
(Clementini et al. 2013, Ferrin et al. 2009). The average
success rate is around 82% in the maxilla (80% in simul-
taneous graft-implant placements, 93.5% when implants
are placed at a later stage), and 94.5% in the mandible
(93% and around 100%, respectively) (Chacon et al.
2004, Chiapasco et al. 2006).

Comparative data on atrophic jaw bone reconstruction
techniques and materials

As mentioned above, bone autografts are the best
treatment option for atrophic jaw bone reconstruction,
especially in cases of extensive defects. This is based
on the fact that they are the only source of osteoprog-
enitors (precursors) that can effectively coordinate
bone remodeling between the recipient site and the
graft (Roden et al. 2010). In a recent systematic review,
Motamedian et al. attempted to compare bone auto-
grafts to allografts, more specifically FFBA (fresh frozen
bone allografts) and FDBA (freeze-dried bone allo-
grafts) in atrophic jaw bone reconstruction. Even
though they reviewed 36 and 23 clinical studies in
which autografts and allografts had been examined re-
spectively, no definite conclusion could be reached.
The success rates of the implants that were placed in
the reconstructed jaw bones were high and similar in
both categories, and no statistically significant differ-
ences were observed. What was discovered was in-
creased implant survival rates in jaw bones that had
been reconstructed using grafts from intraoral donor
sites (94-100%), compared to extraoral donor sites
(73.8-100%). Moreover, it was found that there was a
tendency to select allografts for the reconstruction of
defects in the anterior maxilla, while autografts were
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xoyvwpia. Or mepioodtepeg £peuveg MPOTdooouy WG BEA-
TOTN TNV TOToBETNoN Twv eppuIeUpdtwy ot Seltepo
XPOVO, TiEpmou 3 pe 6 priveg petd v eméppaon toro-
Bétnong twv pooxeupdtwy, unootnpiCovtag éu £tol aro-
@elyetal o kivOuvog amépPIPNG TOU HOOXEUPATOG, H HN
OOTEOEVOW UATWONG TOU EHPUTEUNATOC OTO avAyyelo Po-
oxeupa (Blomayist kai ouv. 1997, Clementini kai ouv.
2013, Prosper kai ouv. 2016) evwy AMeg umootnpiCouv v
TAUTOXPOVN TOTTOBETNON HOOXEUNATOG KAl EPPUTEUHATWY
TIPOG AMOUYT| EKTETAPEVNG OOTIKIG anmoppd@nong. Pai-
vetal Opwg ét étav eEao@aNiCeTal IKavoTToINTIKY TTPWTO-
yevrig otaBepdtnta n dmoia diagopd atnv EMTUXia Twv
eHQUTEUPdTWY Sev gival OTATOTIKG ONpavTKr aveEaptr-
TG xpdvou tornodétnong (Clementini kai ouv. 2013).
AlaQopEg otnV emTuxia Twv ep@UTEUPdTWY TIAPATn-
pouvtal petagy g dvw Kai tng Katw yvdabou, pe Ty Te-
Aeutaia va epgpaviCel upnAdtepa mocootd, petay po-
OXEUPATWY eEWOTOPATIKAG KAl eVOOOTOUATIKAG TIPOEAEU-
onG, Kal PeTaty pooxeupdtwy pe TN Hop@d Ynypdtwy
kar block. MoikiNia epeuvidv pe SIaQOpPETIKEG TTapapE-
TPOUG €x0ouV SWOEI PeYdAO £UPOG TTOOOTTWY EMITUXIAG,
ol TIEPIoOAGTEPES TIHEG OPwG Pplokovar dvw tou 90%,
OUVETIG OUYKPIOIPEG HE QUTEG OE KPUOIOAOYIKO»
oaotouv (Clementini kar ouv. 201 3, Ferrin kar ouv. 2009).
‘Etol, otV dvw yvdBo mpokdrtel éva péco mocoaotd -
tuxiag epl ta 82% (80% oe tautdxpovn tomoBétnon
epoUTEUPATWY Kal 93,5% o€ HelTePO XPAVO), EVW OTNV
Kdtw yvabo 94,5% (93% kar oxeddv 100% avtiotoixa)
(Chacon kai ouv. 2004, Chiapasco kai ouv. 2006).

2UYKPITIKG OTOIXEI TEXVIKWV KAl UAIKWV arokatdota-
OnG ATPOPIKWV yVabwv

‘Onwg mpoavagpépBnke, Ta autoyevr| 0oTika Jooxelpa-
Ta anoteholv T BéAtiotn Bepareutikr) emAoyr| amoka-
tdotaong atpo@ikwy yWdbwv, €I0IKd Oe TIEPITIWOEIG
EKTETaPéVWV eMelgpdtwy. H emioyr| auty otoixeioBe-
Teftal oto & autd anoteholv tn povadikn Tnyr} ooteo-
TIPOYOVIKWVY KuTtdpwv (osteoprogenitors, precursors),
IKAVWV VA €VOPXNOTPWOOUV TIO ATTOTEAECHATIKA TO
bone remodeling petalu déktpiag B€ong kar pooxelpa-
106G (Roden kar ouv. 2010). >e mpdogpatn ouotnuatikr
avaokémnorn, ol Motamedian et al. emixeipnoav va ouy-
Kpfvouv ta autoyevr) 0oTIKd HOOXEUPATA pE TA AAMONO-
oxeUpata, o ouykekpipéva ta FFBA (fresh frozen bone
allografts) kar FDBA (freeze-dried bone allografts) oe
amoKAtaoTtdoelg aTtPoPIKWV ywdbwv. Nap’ dho Tou ouy-
KEVIPWOQV 36 Kal 23 KAVIKEG PEAETEG, KATA TIG OTTOIEG
eEetdoTtnkav Ta autoyevr| Kai 1@ aAoPooXeUPata avti-
OTOIXA, AMOAUTO KAl OAPEC OUpTTEPAopa de Prmopouoe
va e&axBel. Ta mooootd emtuxiag Twv ePPUTEUPATWY
mou tomoBetrOnKkav otig anokatactabeioeq yvaboug
Atav uPnAd Kai avtioToIxa kal ot SUO TEPITIINCEIC, X®-
pic va diamoTvovTdl oTaTIoTKA ONUAVTIKEG OIAQOPEG.
Autd Tou @dvnke rftav au€nuévn empiwon epguieupd-
Twv og yvaboug Tou eixav amokataotabel pe pooxeu-

Zkdvdpag I. kar ouv./Skondras G. et al.

used in the posterior mandible in all of the studies that
were reviewed (Motamedian et al. 2016).

In terms of the timing of implant placement, the above-
mentioned study found that there is a tendency for
higher success rates when the implants are placed at the
same time as the allografts. It is noted however that these
are just indications and not evidence of this data, as more
randomised larger-scale clinical studies are required (Mo-
tamedian et al. 2016). In a different study by Prosper et
al, it was found that there was a tendency for greater
stability in the result achieved in both the hard and soft
tissues around implants that had been placed at a later
stage, i.e. after the reconstruction of jaw bones with bone
autografts. However, this study was based on a small
sample of patients and its results are only indicative
(Prosper et al. 2016).

In terms of the graft recipient site, it has been found in
recent studies that bone autografting is associated with
higher success rates in atrophic maxillas, in comparison
to atrophic mandibles. A potential explanation that was
proposed for this is that the different anatomy of the
graft recipient area makes its vascularisation easier (Pros-
peretal 201 |, Nkenke et al. 2014).

Another determining factor for graft-based bone regen-
eration is the origin of the graft from an intraoral or ex-
traoral site. The most common intraoral donor sites are
the mandibular ramus and symphysis. A recent study
indicated similar resorption rates a year after their
placement (0.86 mm for the ramus, and 0.6 mm for the
symphysis), as well similar degrees of bone augmenta-
tion. In both options, augmentation in atrophic maxillas
was at around 4-5 mm. In previous studies, it was found
that, while iliac crest grafts integrate and heal quickly
(which prevents and minimises the risk of infections or
complications), mandibular ramus and symphysis grafts
have lower resorption rates in the long run (Sbordone
et al. 2009, Nkenke et al. 2014). These findings are con-
sistent with those of Sheerlinck et al,, who found that
grafts from the mandibular ramus had fewer complica-
tions in comparison to those obtained from various
other donor sites (Sheerlinck et al. 2013). A recent
study by Ersanli et al. did not show any statistically sig-
nificant differences in terms of the augmentation rates
and long-term success of implants in atrophic maxillas
that had been reconstructed with bone grafts from the
mandibular ramus and symphysis (Ersanli et al. 2016).
Since the selection of an extraoral graft donor site cre-
ates additional discomfort for the patient, it is recom-
mended that this treatment option is only used in cases
of very extensive defects, where a larger pool of bone
is required.

In terms of the effectiveness of bone autograft use in the
reconstruction of atrophic jaw bones in comparison to
other techniques, a number of studies have attempted
to compare the former to distraction osteogenesis. The
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pata and evdootopatikég ddtpieg Béoeig (94-100%),
OUYKPITIKG pE auTéC pe eEwaotopatikég ddtpieg BEoeig
(73,8-100%). MNapdMnAa, diamotwbnke tdon emAoyrq
aMopooxeupdtwy ota mAaiola anokatdotaong eMely-
HATIKGOV TIPOOBIWV TIEPIOXWY TNG dvw yvdabou, evaw avti-
otoixa otnv omiobia kdtw yvdbo to olvoho Twv emAe-
YEVIWV HEAETWV XPNOILOTIONOAV autoyevy ooTikd Ho-
oxeUpata (Motamedian kai ouv. 2016).

Avagopikd Pe TN Xpoviky oTiypr Tomobétnong twv ep-
@uteupdtwy, Bpédnke otnv mpoavagepBeioa peAétn pia
tdon yia ugnAdtepa mocootd emtuxiag toug dtav To-
rioBetouvtal tautdxpova pe ta aMopooxelpata. Qoto-
00, UTioypappidetal mwg Ta oTolxela autd amoteAolyV ev-
Seieig kal Oxi amodeiteig wv avtiotoxwy Sedopévawy,
KaBWwg TEPIOOATEPEG TUXAIOTIOINUEVEG KAl PE PJEYAAUTE-
PO péyebog delypatoc KAVIKEG peéteg amartouvtal (Mo-
tamedian kai ouv. 2016). 2e AMn peAétn Twv Prosper kai
ouv. TIapatneErBnke tdon yia peyalitepn otabepdtnta
oTo eMmTeuxBév anotéreoa, Tdoo atoug akAnpoug, oo
Kal 0TouG paAakoug 10Toug, yUpw amd ep@UIEUATA TTOU
eixav tommoBetnBel o deltepo xpdvo and Tty anokatd-
otaon og yvdboug pe autoyevr] ooTIKG pooxeluata.
Qotdé0o0, n perétn autr otnpixBnke oe piIKpd apiBud
Selypatog kai ta anoteAéopatd g eival pévo evoeiktikd
(Prosper kai ouv. 2016).

Avapopikd pe ) SEKTPIa TTEPIOXT] TOU POOXEUHATOC,
éxel Bpebel and mpdopateg peéteg 6T amokatdotaon
e autoyevr] 00Tk PooxeUpata oxetiCetal he uPnAd-
TEPA TTOOOCT ETMTUXIAG OTNV TTEPITTIWON ATEOPIKAG Avw
yvaBou, CUYKPITIKG pE ATPO@IKEG KATw yvaboug. Qg -
Bavr} arohoyia Tng mapandvw mapatrpnong mMEotdtnke
n Siagopetikr avatopia g TepIoxig umodoxriG Tou Ho-
oxelpatog, n omofa kabiotd Mo eUkoAn TV AlNdTwor
tou (Prosper kai ouv. 201 |, Nkenke kai ouv. 2014).
Mia dMn mapdpetpog kabopiotikr yia TNV 00Tk ava-
YEWNON [e pooxeupata eival n mpoéAeuor| Toug, evoo-
otopatkn 1 e€wotopatikr. Q¢ yvwotdy, ol MAéov dia-
dedopéveg evbootopatikég Sotpleg BEoeig eival o KAA-
806 NG Kdtw yvdBou kai n yeveiakr oUpeuon. MNpdopa-
TN peAétn katédeiEe mapopolo Babud amoppdenoric
TOUG éva xpovo PETd TV emépBaon TomoBEtnorg Toug
(0,86 xiNoaotd oty Tepimwon tou kAddou kai 0,6 xiNio-
otd otV TEPIMWon NG oUPeuong), KaBwg kai mapd-
polo Babud ootikrig ai&nong. Kai otig dlo mepmmwoeic,
N av&non mou emetelxBn oTIC ATPOPIKEG dvw yvdboug
Atav TG Td&ewg twv 4-5 XINootwv. 2& aAaIdTEPES He-
Aeteg, Ppédnke St evd Ta pooxelpata amd t Aaydvio
aKpoAOPia evowpatwvovTal Kar mouAwvovtal ypryopa,
QTOTPETIOVTAG KAl EAAXICTOTTOIWVTAG Ty moavdtnta em-
HOAUVOEWY Kal EMTAOKWY, T HOOXEUNATA arnd Tov KAG-
80 NG Kkdtw yvdbo Kkai tn yeveiakr oUpQuUOn PakpoTPo-
Beopa epoavitouv pikpdtepd MOCOOTd ATTOPPOPNONG
(Sbordone kar ouv. 2009, Nkenke kar ouv. 2014). Ta eu-
prpata autd eival oe cupgwvia Pe autd Twv Sheerlinck
kai ouv. émou avdueoa og JooXeUatd mou efpbnoav
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results of a recent clinical study did not reveal any statis-
tically significant differences between these two tech-
niques. Both distraction osteogenesis and bone auto-
grafts are associated with some degree of postoperative
bone resorption and can contribute to the reconstruc-
tion of atrophic jaw bones in a predictable manner. They
both require a minimum distance of 5-6 mm above the
Inferior Alveolar Nerve canal, to prevent any major com-
plications. While distraction osteogenesis eventually re-
sults in the formation of a higher bone section, it seems
to be associated with a higher rate of minor complica-
tions compared to bone autografts (Bianchi et al. 2008).
In terms of the osseointegration success and viability of
the implants that will be placed in the reconstructed
areas, the rates are similar in both techniques (Bianchi
2008, Elo 2009, Kim 2013). These results are consistent
with an older study by Chiapasco et al., with the only dif-
ference that this older study showed higher bone resorp-
tion rates before the placement of the implants in the
group that was treated with bone autografts from the
mandibular ramus area (Chiapasco et al. 2007).

Just one older study has found and proposed that the
combination of bone autografts and allografts for the
treatment of atrophic mandibles can create benefits in
terms of increased mandible height (Choi et al. 2004).
Along the same lines, Monje et al. compared the use of
an iliac crest bone autograft in combination with a
xenograft and membrane, to the use of just an iliac crest
bone autograft in atrophic maxillas, and did not find any
statistically significant differences (Monje et al. 2014).

In a recently published systematic review and meta-analy-
sis of data, it is proposed - on the basis of all studies that
were taken into account - that there are no statistically
significant differences between distraction osteogenesis
and onlay bone autograft reconstruction, in terms of the
resulting clinical outcome for the patient. Moreover, no
statistically significant differences were found between
inlay and onlay bone autografts. In conclusion, these two
techniques are recommended over reconstruction with
other types of grafts and the use of membranes. How-
ever, it should be stressed here that further clinical stud-
ies with larger samples and longer observation periods
should be conducted in order for any clear-cut conclu-
sions to be made (Yun et al. 2016).

CONCLUSIONS

To sum up, the reviewed studies indicate the use of
bone autografts is a safe and reliable reconstruction
technique for atrophic maxillas and mandibles. Intraoral
donor sites (the mandibular ramus and symphysis) can,
in most cases, provide a sufficient amount of bone for a
successful reconstruction. The success and viability rates
of the implants that are then placed in the reconstructed
area are similar to those of implants in non-recon-
structed jaw bones. Their placement at a later stage,
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and MoMEG diagopetikég ddtpleg BEaeig, autd amd Tov
KAGS0 NG KdTw yvdBou epgdvioay TG AiydTepeg emmAo-
KkEG (Sheerlinck kai ouv. 2013). Mpdogata dnpooieupévn
peAéT Twv Ersanli kar ouv. Sev katédei€e otatiotikd on-
HAVTIKEG OlagopEg oTo emimedo augnong Kai otr Jakpo-
TPGBeoun emMTUXIa TWV EPNPUTEUPATWY OE ATPOPIKEG
dvw yvdBoug Tou eixav armokataotabel pe ootikd po-
oxeUpata and tov kKhado g kdtw yvdbou kai tn yevel-
akry alpouon (Ersanli kar ouv. 2016). Av ota ctoixeia
autd mpootebel kar ouvektuunBel kar n peyahitepn ta-
Aamwpia mou ueiotatal o acBevriG oe TEPMTWonG eri-
Aoyrg e€wotopatikrg O€ong AMying Hooxeupatog, mpo-
Telvetal n emAoyr] autrig NG Bepameutikiig Adong oe Tre-
PITTTWOEIG TTOAU EKTETAMEVWY eMEIYPATOY, Ta oroia
arartolv peydhn de€apevr) mapoxrig ootou.
AvapopIkd e TNV armoTEAEOPATIKATNTA TNG XPronG au-
TOYEVWV OOTIKWV HOOXEUPATWY OTNV ArmoKatdotdon
aTPOPIKAV YWaBbwv og ox€an e AMeG XpnaIoToloUje-
VEG TEXVIKEG, HEAETEG EXOUV TTPAYUATOTIOINBET EMXEIPWV-
Tag va tn ouykpivouv e T Siatatikr ooteoyéveon. Ta
aroteAéopata mpdoEatng KAIVIKAG HEAETNG Sev amokd-
Auyav otatiotikd onpaviikég Olagopeg PeTa&y twv dUo
TEXVIKQV. Too0 n diatatikr ooteoyévean, 600 Kal Td au-
Toyevr] 00TIKA HooXelpata oxetiovtal e iapdpolo Bab-
PO 0OTKAG amoppo@nong HetemepPatkd kar urmopel va
odnyrjoouv pe TIPOPAEYIO TPATIO OTNV ATmoKatdotaon
atpoPIKWV yvabwv. Amartolv kai ol dio edxiotn arnd-
otaon 5-6 xiNootd idvw amd tov mépo tou Kdtw Pat-
viakoU NeUpou yia armoeuyr| peifdvay emmiokav. Qotd-
00, evw n diIatatikr] ooteoyéveon TeAikd odnyel oe peya-
ANtepo UPoug avamiacBévtog ootou, (paivetal va oxet-
(etal pe PeyaNliTePO TTOOOOTO EAAOCOVWY ETTITAOKWY OF
OX€0Nn Je Ta autoyevr) ootikd pooxeupata (Bianchi kai
ouv. 2008). Ocov apopd tnv emtuxia TG ooteoevowpd-
TWONG Kal Ty empPiwon twv edeuteupdtwy mou Ba toro-
BetnBoulv otic anokataotabeioes TEPIOXES, Ta TOCOOTA
efval avtiotoixa kar otug SUo TEXVIKEG KAl TTEPITITOCEIG
(Bianchi 2008, Elo 2009, Kim 2013). Ta amoteAéopata au-
14 eival og appovia pe mahaidtepn perétn twv Chiapasco
Kal ouv., e T diagopd Tl ) PeAET autr €6eiEe peyaAl-
TePN OOTIKY AMOPEOPNON TTPIV TNV ToToBEtnon Twv ep-
QUTEUPATWY otnv opdda mou &éxBnke amokatdotaon e
QUTOYEVEG OOTIKO POOXEUPA aTid TV TIEPIOXT| TOU KAGSoU
NG Kkdtw yvabou (Chiapasco kai ouv. 2007).

Mdvo oe pia mahaidtepn perétn Bpédnke kai mpotdBnke
4T 0 cuVOUAoPAE aUTOYeVOUG OOTIKOU HOOXEUNATOC HE
AMOPOOXEUPA e OKOTIO TNV ATTOKATACTACT ATPOPIKWY
Kdtw yvabwv odnyouloe oe au€npuévo kEpdog UPous g
yvdBou (Choi kai ouv. 2004). [Npog v katetBuvon au-
), o1 Monje kal ouv. GUVEKPIVAV T XPrion autoyevoug
00TIKOU POOXeUPatog amd t Aaydvio akpologia oe
ouvduaopd pe Eevopdoxeupa kar pepBpdvn pe T xpn-
on HOVO 00TIKOU HOOXEUHATOG amd TN Adydvio akpo-
Aoopia oe atpoikég dvw yvdBoug kar de Bprikav otat-
otKd onpavukég diapopég (Monje kai ouv. 2014).

>e mpdo@ata dnpOCIEVPEVN OUCTNUATIKY avaokdTon
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after the graft placement procedure, should be favoured.
There do not seem to be any significant differences be-
tween inlay and onlay bone autografts, however the lat-
ter technique seems to be used more extensively. In
terms of the comparison between bone autografting
and other techniques (such as distraction osteogenesis
and the use of membranes), further clinical studies with
a larger samples need to be conducted in order for any
clear-cut conclusions to be made.
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Kal PeTa-avaluon Twv anoteAeoudtwy, TTpoteivetar amd
TO OUVONO TV PEAETWV OTl Sev UMTIGPXOUV OTATIOTIKG On-
pavtikég S1agopég HETall Twv TEXVIKWY NG dIaTaTKAG
00TEOYEVEONG KAl TNG AmoKAtdotaong He TN Xprjon
€MeVOETWY QUTOYEVWY OOTIKWV HOOXEUHATWY OTO TIAPE-
xdépevo otov acBevr kKAivikd amotédeapa. MapdMnAg,
be Bpébnkav otatiotikd onpavtikég SIaQopEg YETaty ev-
B€twv Kal emevOETWY AQUTOYEVHV OOTIKWV HOOXEUPATWY.
Ev katakAeidl, mpoteivovtal or SU0 aUTEG TEXVIKEG EvavTl
NG anokatdotaong pe dMou eidoug pooxelpata kai
xprion pepBpavav. Qotdoo, umoypappitetal ét yia v
eLaywyr] AoEaA®V oUPTEPAcpdTWY amarteitdl n mpay-
patoroinon TepAtépw KAIVIKWV HEAETWY, JE HeyaAUTERO
péyebog delyparog kar geyahitepo didotnpa mapako-
AouBnong (Yun kar ouv. 2016).

2YMIMEPAXMA

Katahjyovtag, ol ouykevipwOeioeg pehéteg urodeikviouy
TN XEAON AQUTOYEVWY OOTIKWY HOOXEUPATWY WG AoPai
kal a§IATmoT TexvIk| amokatdotaong atpo@IKWY dvw Kal
Kkdtw yvdBwv. O1 evbootopatikég ddtpieg BEoeig (kAadog
NG kdtw yvdbou Kkar yeveiak olpguon) pmopouv va Ta-
pEEouV Ikavr) ToodTnTa ootou yia TV eMMTuxr] amokatd-
0Tdon G MAEIoVATNTAG TWV TIEPITTIHOOEWY. T TTOCOOTd
emtuxiag kar emPlwong Twv epguTeVpdTwy TTou Tomoe-
Touvtal ev ouvexeia ayyiCouv exkeiva Twv ePQUTEUPATWY
Tiou tomnoBetolvtal og pn amokatactabeioeg yvdaboug.
Mpoupdtal n Tomobétnor| Toug oe SelTEPO XPOVO HETd
NV eméPBaon g TomobEtnong tou pooxeluatog. Me-
Ta&U NG TeXVIKAG Twv evBETWY Kal eMevOETwY autoyevwy
OO0TIKWV HOOXEUPATWY Se (paiverar va urdpxouv onpav-
TIKEG IAPOPEC, e T SelTepn va XpNoIOTIoIENal OE He-
yaNitepo Babpd. Qotdoo, avapopikd pe TN olykpion
NG aMoKaTdotacnG e auToyevr 00TIKG HOOXeUpata Kal
AMEG TEXVIKEG, OTIWG 1) SIaTATIKY OOTEOYEVEDN KAl 1) XPr-
on HePBpavay, epatépw KAIVIKEG HEAETEG [e PeyaAUTe-
po Selypa amarolvial Wote va PropoUle va amoeav-
BoUpe pe aopai| Tpdro.
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